With regard to student learning, international comparisons place Madagascar in a relatively favorable light. According to results from the 1999 Monitoring Learning Achievement (MLA) study, sponsored by UNESCO in 18 mostly African countries, Malagasy fourth-graders fared reasonably well among children from the 11 countries for which data are currently available. 2 The favorable ranking is consistent with the results from surveys sponsored during the mid-to late-1990s by the Conférence des Ministres de l'Education des Pays Ayant le Français en Partage (CONFEMEN) in five African countries where common tests were administered to second-and fifth-graders. 3 While the cross-country comparisons are salutary, test scores remain low in absolute terms, with the sample pupils answering, on average, only half of their test items correctly. Furthermore, given the poor survival rates in the primary cycle, Madagascar's favorable ranking relative to other countries, particularly for the higher grades, refers to a somewhat selective and privileged group of children. The challenge facing policy makers is therefore enormous: how to maintain (or indeed, improve) learning outcomes while making efforts to ensure that all children reach the end of the cycle.
To help inform the policy dialogue, this article looks more closely into the production of student learning across schools within Madagascar based on the data from the CONFEMEN survey mentioned above. The survey for Madagascar was fielded during the period 1997-98 and involved pupils from a total of about 115 public and private schools. Beyond documenting the aggregate differences across sectors, we evaluate the extent to which differences across schools, particularly between those in the public and private sectors, are associated with pupils' socioeconomic background, differences in school inputs, and gaps across schools in managerial effectiveness. The available data also permitted an assessment of the relation between school funding and student learning. In addressing these questions, this article contributes to the growing literature on the determinants of student achievement, particularly on the relative effectiveness of public and private schools in developing countries. 4 The article is structured as follows: Section II presents our analytical framework for estimating student achievement gaps between the public and private sectors; Section III describes the data set; Section IV presents the empirical results; and Section V summarizes the main findings and conclusions.
II. Analytical Framework
Following common practice in the economics of education, students' performance is modeled as a function of pupils' personal characteristics, including initial learning at the start of the school year and family background; school and classroom conditions, including characteristics of the teacher; and type of school attended. 5 For the ith pupil, performance (A i ) is given by
where X is a vector of achievement determining variables; S is the type of school attended by the student, private ( ) or not ( ); and is an S p 1 S p 0 i i error term. 6 If students in a particular school type differ systematically in some characteristics that are not explicitly represented by the variables in X, then the estimation of the sector effect through ordinary least squares (OLS) would be biased. One source of this possibility is that the students who attend a particular type of school (or their families) may share, for example, a preference for the values that receive specific emphasis in those schools. To take into account this selection effect, we estimate a treatment effect model using the Heckman two-step method to correct for selection bias.
The conditional effect of the private sector on achievement is given by the difference between these two equations:ˆÊ
By choosing appropriate variables in the regression specification, we can estimate the impact of resource endowment and managerial efficiency on schools' performance. Specifically, when X, the vector of factors postulated to influence test scores, includes only a student's test scores from a previous grade and his or her personal and family characteristics, 8 the performance advantage of a private school represents the totality of school effects on student performance arising from the combined influence of differences in the tangible schooling environment as reflected, for example, by class size, staff qualification, availability of textbooks, condition of school facilities, the school head's management style, and so on, and differences in the effectiveness with which the available inputs are managed to promote student learning.
Alternatively, when X is expanded to include the variables representing the tangible schooling environment, the performance advantage would then capture the impact on student achievement of differences of intangible factors such as managerial effectiveness (as well as unmeasured inputs)-at both the classroom and school levels-beyond that attributable to the personal and family attributes and tangible aspects of the schooling environment. Managerial effectiveness here corresponds to what Leibenstein refers to as x-efficiency factors, which relate to such influences on student achievement as incentives, motivation, and other organizational and cultural dimensions of the schooling context. 
III. The Data
The data come from the 1997-98 survey for Madagascar sponsored by the Programme d'Analyse des Systèmes Educatifs de la CONFEMEN (PASEC), which gathered information on separate samples of some 1,900 pupils in grades 2 and 5 in a total of about 120 public and private schools. The survey is particularly suitable for the analysis attempted here because it tested pupils both at the beginning and the end of the school year, making it possible to model the determinants of learning as a dynamic process over the course of a school year during which the impact of the learning environment as well as other factors can be assessed.
In both grades, 20 pupils per classroom were tested in French and mathematics in about 25 private schools and 90 public schools. The survey is composed of three questionnaires: students, teacher, and school director.
10 The student-level data contain information on age, gender, repetition status, education level of the parents, household wealth, whether or not the child speaks only Malagasy at home, and whether or not the child receives parental help with homework. The teacher data files contain detailed information on age, gender, work experience, formal qualification, exposure to teacher training, and class size. The school director questionnaire consists mainly of schoollevel questions about school facilities.
The data are, on the whole, of reasonable quality. Information on some of the class-level variables tends to be less complete than student-level data, however, either because teachers did not complete the survey forms or because they gave irrelevant answers. 11 In estimating achievement models, we address the missing data problem by performing zero-order or modified zero-order regressions. 12 These problems notwithstanding, the available data remain sufficiently rich for our analysis. Table 1 presents the summary statistics for our dataset, with means and standard deviations of the variables shown for the entire sample as well as by school type. Several features in the data are noteworthy. In both grades, students in private schools tend to perform better than their public school counterparts, with outgoing test scores-the mean across the two subjects-higher by 0.4 and 0.7 of a standard deviation in grades 2 and 5, respectively. 13 The variance in scores is somewhat smaller in the public sector, implying greater homogeneity in performance in public schools. One of the main issues addressed below is the extent to which this apparent difference in performance between public and private schools persists after controlling for selectivity biases in the data and for differences across schools in student characteristics and school inputs.
The two types of school serve different clientele. Students attending private school are younger and are less likely to have repeated grades as compared with their public school counterparts. As reflected by the index of family wealth, they also come from wealthier families than do public school students.
14 Finally, students are divided equally by gender, and girls are as likely to attend a private school as boys. Turning now to class-level characteristics, we note that, as compared with public schools, schools in the private sector operate, on average, with smaller pupil-teacher ratios in grade 2 and higher ratios in grade 5. Public school teachers tend to be have more years of experience: depending on grade, the advantage may range between 5 and 10 years. They tend, however, to have fewer years of formal schooling, particularly among the second-grade teachers; they also have less exposure to preservice training, with a shortfall of between 1.6 and 2.0 months of training, depending on the grade. Finally, in terms of the availability of pedagogical and material resources, wide differences exist between public and private schools: in private schools, a larger proportion of students have access to math and French textbooks, and the quality of the physical facilities of the classroom are, on average, better in the private sector than in the public sector.
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IV. Empirical Results
Following the analytical framework described in Section II, we present the empirical results in three parts: the correlates of learning outcomes in grades 2 and 5, the implications of the regression estimates regarding the efficiency of the schooling process in the private and public primary schools, and a closer look at student achievement across public schools.
A. Correlates of Learning Outcomes
We first estimate a school-choice model, the results of which are used to correct for selection bias in the achievement regressions. The probit estimates appearing in table A1 show the probability that a student attends a private school. The regression model includes the following explanatory variables: personal characteristics of the student, index of family wealth, and the relative supply of the various types of schools in the student's home district, as proxied by the percentage distribution of private schools in the student's home district.
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The results confirm that private and public schools serve systematically different clienteles. Older students are more likely to choose public schools, and students from better-off families are more likely to attend private schools. The results also point to the role of supply factors in school-choice behavior. Not surprisingly, the probability of attending a private school increases with its relative supply in the home district.
We turn now to the results pertaining to student achievement in mathematics and French. The regression results for the second-grade sample appear in table 2, which presents estimates for two models estimated in two different ways, namely, with and without using school inputs as separate regressors and by ordinary least squares (OLS) and controlling for selection bias. Similar regression results for the fifth-grade sample are reported in table 3.
As expected, the regression results for both the second-and fifth-grade samples confirm the importance of initial test scores as a determinant of yearend achievement. Learning involves a cumulative process, so a strong foundation in the early grades is critical for performance in subsequent years. Children from disadvantaged backgrounds, however, typically start their school year already handicapped in this regard. For example, second-graders in the sample who come from homes where only Malagasy is spoken score about 0.05 of a standard deviation below the sample mean on the combined mathematics and French tests as compared with 0.02 of a standard deviation above the mean among those who come from families where French is spoken as well.
With regard to the other influences on the progress in learning during the school year, the regression results conform to the expected pattern: what matters are the quality of a child's home environment, access to textbooks, the quality of the physical facilities of the classroom, as well as the type of school attended. Interestingly, a teacher's exposure to preservice training has no impact for either grades 2 or 5. One possible explanation is that those without preservice training find other ways to compensate for this gap in their professional profile (e.g., through school-based mentoring arrangements); another is that existing preservice teacher training programs are ineffective in teacher preparation. Among fifth-graders, a teacher's level of formal education Note.-The test scores are the combined results on the mathematics and French tests. The estimates in the "included" rows correspond to the "unconditional" private school advantage. As explained in the analytical framework, these estimates take into account only the impact of pupils' observed characteristics on test performance and ignore the impact of selection bias associated with school choice. The estimates in the "excluded" rows correspond to the "conditional" private school advantage in which the impact of observed and unobserved pupil characteristics are taken into account. All estimates are statistically significant at the 1% level.
a After controlling for the influence of pupils' personal and family background.
and class size also affect student achievement, both in the expected direction, whereas these factors hardly matter in the earlier grade.
B. Public-Private Sector Differences in Learning Outcomes
For both the second-and fifth-grade samples, the coefficients on the private school variable are consistently positive, suggesting that, all else being the same, pupils in private schools achieve better test scores. Three possible factors account for private schools' superior performance: ability to attract a preferred clientele (e.g., those who share certain values or characteristics, such as a stronger motivation to succeed academically, greater parental interest in the children's academic progress, etc.), better resource endowment, and greater efficiency in managing the available resources to enhance learning. What is the relative importance of these factors in producing the observed private school advantage? To answer this question, we follow the method set forth in Section II and obtain the results presented in table 4. Consider first the estimates for the second-graders. After controlling for observed differences in pupils' personal and family characteristics, the average year-end test score in private schools exceeds that in public schools by 0.73 of a standard deviation from the sample mean, reflecting the combined influence of selection bias and the totality of school factors (i.e., including tangible and intangible assets such as management efficiency). 17 That advantage shrinks to only 0.04, however, once selection bias is taken into account, thus wiping out nearly 95% of the private school advantage. The advantage drops further to 0.02 after taking into account that private schools in the sample have a more generous endowment of tangible school inputs for second-grade instruction than their public school counterparts. Selection bias is therefore the overwhelming source of private schools' superior performance on the second-grade tests.
The results are quite different for the grade-5 sample. The starting gap (after controlling for observed differences in pupils' personal and socioeconomic background) is 0.64 of a standard deviation from the sample mean, again reflecting the combined influence of social selection and differences in school factors, tangible or otherwise. Allowing for selection bias reduces the private school advantage to 0.26, a drop of 50%-much smaller than the corresponding drop in the grade-2 sample. Private schools in the dataset have higher pupil-teacher ratios (46 as compared with 34 in public schools) and less experienced teachers (11 years on average as compared with 17 years), so after allowing for these handicaps and other differences in tangible school inputs, we find that, instead of shrinking, the private school advantage actually widens to 0.40 of a standard deviation above the sample mean. This result can be attributed to private schools' greater effectiveness in managing the pedagogical process.
18 Thus, in contrast to the situation in second grade, the role of managerial efficiency becomes much more important in explaining fifth-graders' superior performance in private schools, even though social selection continues to play a substantial role.
Taken together, the findings described above lend themselves to the conclusion that private schools can and do indeed select pupils with preferred profiles, and this advantage is one reason why private school students obtain better test scores. Yet this factor alone cannot fully account for better outcomes in private schools, especially in the upper grades, for which the cumulative influence of better management of the pedagogical process might be expected to, and does indeed, manifest itself.
C. A Closer Look at Performance within the Public Sector
In light of the findings, it is appropriate to ask how public schools can become more efficient in the delivery of services. Our analysis focuses on the public schools in the 1997-98 PASEC survey, and we enriched the dataset by merging it with the 1997-98 school census. Particularly important information in the school census includes the staffing profile of each school and the distribution of teachers and other school personnel across salary grades-information that makes it possible to compute the salary bill for each school and, hence, the per-pupil salary cost. The resulting dataset provides a basis for assessing the relation between school-level student achievement (controlled for students' personal and family characteristics at each school) and funding levels and other characteristics of the schools.
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The regression results appear in table A2. Consistent with earlier results, they suggest that access to textbooks and spending per pupil are among the policy-sensitive variables that affect student learning in public schools. The impact of textbook availability is substantial: among fifth-graders, for example, all else being the same, those supplied with books pull ahead in test scores by an average of about one-quarter of a standard deviation, a gain that is about twice as large as that reported in the earlier analysis based on the combined data for public and private schools. The magnitude of public spending per pupil is much more modest: all else being the same, a doubling of spending from the sample average of FMG 150,000 per pupil improves yearend test scores by no more than one-seventh of a standard deviation. The finding implies that targeted spending on specific school inputs with a widely documented track record in improving student achievement (in this case textbooks) is likely to be more effective in raising test scores than a generalized increased in spending.
Using the regression results, we can simulate the relation between perpupil spending and year-end test scores with schools instead of individual pupils as the unit of observation. The results appear in figure 1 , in which each small circle represents a school. The x-axis shows the average per-pupil spending on personnel at each school, and the y-axis shows the school-level average in year-end test scores after standardizing the scores for pupils' personal and family characteristics.
20 Figure 1 suggests that, while better endowed schools tend, on average, to deliver better outcomes, there is a huge range of outcomes across similarly endowed schools, which confirms the weak link between spending and outcomes discussed above. Further, we can trace out a so-called empirical production frontier that identifies schools with the best results for given levels of spending. 21 In both samples, the "frontier" shows a familiar shape, with performance rising with spending and then leveling off (or even falling off) after some point.
The large disparities in performance across schools and the fact that so many schools lie well inside the frontier are telltale signs of weak management in terms not only of resource allocation but also pedagogical processes inside the "black box" of individual schools and classrooms. The problem is not unique to Madagascar, as the large literature on school management attests. Governments in many parts of the developing world struggle with it, and many have responded with reforms, particularly by decentralizing decision making and education finance in the expectation that greater school autonomy and community participation in the life of schools would bring about better results. 22 In Madagascar, the government has likewise put in place mechanisms for decentralized school management, including the use of contrats programmes to formalize the mutual accountability of the three key parties involved (i.e., the government, parents, and the management and staff of individual schools) with regard to both resource mobilization and school performance. In addition, the government has taken steps to decentralize spending authority to lower levels, a process that is likely to be reinforced in the context of the 1998 constitutional reforms that paved the way for the election of provincial governors at the end of 2000.
Critically important to the success of decentralized school management is how it transforms educational practices at the level of individual schools and classrooms. In summarizing the experience in Latin American countries where reform has proceeded apace during the 1980s and 1990s, P. Dalin and others suggest that, while the availability of good teaching materials is important, it is insufficient for success in the absence of teacher mastery of the materials and the skills to communicate them. 23 Such mastery is best developed through systematic and sustained local learning, including through in-service training, supervision, and coaching in a collegial atmosphere. In Madagascar, the isolation and inaccessibility of the many small schools that make up the education system clearly hampers the provision of the needed support. While priorities will need to be set on how best to deploy the country's scarce financial and human resources, any measure to stimulate school improvements would probably call for a two-pronged effort aimed at equipping teachers and school administrators to do a better job (such as through demonstrably effective in-service training and professional development programs) and providing teachers and other school personnel appropriate incentives to deliver. These interventions appear especially pertinent for the lagging schools identified in figure 1.
V. Conclusion
Our results suggest that private schools are generally more efficient than public schools in the sense that a student with a given set of personal characteristics who attends a private school would obtain a higher score than he or she would in a public school with the same level of inputs. Furthermore, within the public system, some schools are more efficient than others, as evidenced by the lack of a strong relation between funding and learning outcomes across schools. The result implies that schools probably differ widely in how they are run, for example, in terms of how teachers use their instructional time and manage their classes and how their supervisors guide, monitor, and evaluate their work.
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One possible source of private schools' generally superior outcomes is that they tend to be more closely supervised, and, indeed, operate in a structure that demands that school managers demonstrate greater accountability and responsiveness to fee-paying parents. 25 The public system may not be able to replicate exactly the same incentive structures, but it can develop strategies for better management of the system and stimulate more active engagement of local communities in schools. The existence of large disparities in learning outcomes across public schools that receive similar funding and that serve similar clienteles suggests that more can be done to target lagging schools for closer supervision. They also imply that, while lack of funding may constrain performance in some public schools, particularly in those where minimum conditions for learning are not met, an infusion of additional spending would make sense only if accompanied by concurrent measures to improve the management of pedagogical processes operating at the level of schools and classrooms and to ensure that the resources made available to the schools are effectively transformed into student learning.
With regard to community participation, recent innovations by the government to encourage greater local participation in school management could also provide part of the missing ingredient by increasing local monitoring of school performance. The arrangements are still too new for their effectiveness to be evaluated, but the authorities could nonetheless learn from the experience of other countries with more mature processes. 26 That experience suggests that, when education decentralization is properly managed and focused on school-level autonomy and accountability, it could be a catalyst for improved school effectiveness. The challenge for Madagascar is to adapt those experiences to its own social and institutional context so that the productivity of the country's investment in education can be maximized. Note.-t-statistics are in parentheses. a Public spending per pupil is computed by averaging the specific classroom teacher's salary plus benefits over the number of pupils in the class and adding the total cost of other personnel at the school divided by the number of pupils in the school. b See n. 15 for an explanation of the construction of this index. * Significant at the 5% level. ** Significant at the 1% level.
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